The medicinal herb, Tussilago farfara L., is shown to contain the hepatotoxic pyrrolizidine alkaloid, senkirkine.
Experimental
The n.m.r. data were measured in CDC1, solution, with tetramethylsilane as internal reference, on a Varian T-60 spectrometer. Mass spectra were measured with a Varian MAT-111 gas chromatograph-mass spectrometer (g.c.-m.s.) with samples introduced by direct insertion or through a 6 ft by 118 in. glass column packed with 3% 0V17 on Gaschrom Q mesh size 100-120. The carrier gas was helium flowing at 15 ml/min and the column temperature was programmed from 70°C to 230°C at 6"/min. The thin-layer plates were prepared from a slurry of silica gel (Merck Silica Gel G) and 0.1 N NaOH, and developed with methanol or chloroform-methanol-concentrated ammonia (85 : 14.5 : 0.5).
Extraction of Tussilago farfara
Dried, milled young flowers (the herbal drug as imported from China into Japan; 1030 g) were extracted with 0.5 N H2S04. One-tenth of the acid extract was made alkaline with aqueous ammonia and extracted with chloroform for determination of free base content. The remainder was made 2 N with respect to HZSOa, reduced with zinc for 3 h, filtered, made alkaline with aqueous ammonia and extracted with chloroform. Titration of aliquots of the two crude base fractions with standard 4-toluenesulphonic acid in chloroform solution showed that the plant contained 0.015% free base and no N-oxide.
Examination of the crude alkaloid extracts by g.c.-m.s. established that there was essentially only one component, retention time 26.5 min, which exhibited the same mass spectrum as authentic senkirkine (see below).
Characterization of Senkirkine
The crude base was crystallized from acetone to give colourless prisms (25 mg 
